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(54) ANTI-GLARE LAYER AND OPTICAL MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To develop an anti-glare layer which can prevent reflection of outside view without 
causing degradation of image definition, and excellent in resistance to scuffing. 

SOLUTION: An optical member has an anti-glare layer in which transparent particulates having average particle 
diameter of 15 jum or less are unevenly distributed in one side contacting air of a coating film having a thickness 
of 2 times or more of the average particle diameter of the transparent particulates, and thus formed a fine 
rugged structure on the surface, and the anti-glare layer on at least one side of a polarizing plate or an 
elliptically polarizing plate. Various kinds of display devices, such as a liquid crystal display device excellent in a 
display quality level without lowering the definition of an image with high definition by miniaturizing pixel size or 
the like, are obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] An anti glare layer characterized by it being unevenly distributed in one side which contacts air in a 
coat in which a transparence particle with a mean particle diameter of 15 micrometers or less has mean particle 
diameter twice [ more than ] the thickness of the, and coming to form detailed irregularity structure in a front 
face. 

[Claim 2] An anti glare layer which a bright film base material comes to support in claim 1. 

[Claim 3] An optical member characterized for an anti glare layer according to claim 1 or 2 by thing of a 

polarizing plate or a elliptically-polarized-light board which it has in one side at least. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable anti glare layer for reflected prevention of a view 

the outside in various indicating equipments. 

[0002] 

[Background of the Invention] That to which various kinds of detailed irregularity sides are established, and it 
was made to carry out scatter reflection of the outdoor daylight as an anti glare layer prepared on the surface of 
a screen etc. for the purpose of preventing check-by-looking active jamming of the image by the scene by the 
outdoor daylight of a fluorescent lamp being reflected in various displays, such as CRT, a plasma display, and a 
liquid crystal display, conventionally was known. However, with high-definition-izing by highly-minuteHzing, flat- 
paneHzing, etc. of the image by the miniaturization of the latest pixel size, in the conventional anti glare layer, 
deterioration of display grace, like an image becomes coarse is large, and the more fine anti glare layer is called 
for. 
[0003] 

[The technical technical problem of invention] In view of the above, this invention persons tried formation of the 
surface irregularity structure by the particle more detailed than before. However, in order to form the surface 
detailed irregularity structure by projection of a particle in that case, it became clear that the difficulty which 
produces the need of making thickness of a coat thin, and a coat carries out on-the-strength lowering, becomes 
scarce at abrasion-proof nature, and becomes easy to produce with [ of a front face ] a blemish was induced. 
This invention makes a technical problem development of the anti glare layer which can prevent reflected [ a 
view ] outside without lowering of image clear nature in view of it, and is excellent also in abrasion-proof nature 
[0004] 

[Means for Solving the Problem] This invention is unevenly distributed in one side which contacts air in a coat in 
which a transparence particle with a mean particle diameter of 15 micrometers or less has mean particle 
diameter twice [ more than ] the thickness of the, and offers an optical member characterized for an anti glare 
layer characterized by coming to form detailed irregularity structure in a front face, and its anti glare layer by 
thing of a polarizing plate or a elliptically-polarized-light board which it has in one side at least 
[0005] 

[Effect of the Invention] The anti glare layer which can prevent reflected [ a view ] effectively outside, without 
reducing the clear nature of the high definition image by the miniaturization of pixel size etc. according to this 
invention, is excellent in a film strength, shows good abrasion-proof nature, and is hard to produce with a 
blemish on a front face can be obtained, and various kinds of displays, such as a liquid crystal display which is 
excellent in display grace, such as visibility, using the optical member which applied it, can be obtained 
[0006] 

[Embodiment of the Invention] The anti glare layer by this invention consists of that by which the transparence 
particle with a mean particle diameter of 15 micrometers or less was unevenly distributed in one side which 
contacts air in the coat which has mean particle diameter twice [ more than ] the thickness of the, and formed 
detailed irregularity structure in the front face. This anti glare layer can be obtained by forming the resin layer of 
transparence particle content for example, etc. 

[0007] concomitant use resin, such as an organic system particle which consists of a silica, an alumina, a titania 
and a zirconia, tin oxide, indium oxide and cadmium oxide, antimony oxide, etc. as a transparence particle, for 
example and which a conductive thing also becomes from the polymer for which a bridge is not constructed [ a 
certain inorganic system particle, bridge formation, or ], etc. — an insoluble proper thing — one sort — or two 
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or more sorts can be used. What is excellent in transparency above all is desirable. 

[0008] 15 micrometers or less of 0.1-10 micrometers of mean particle diameter of the transparence particle to 
be used are especially set to 0.5t6 micrometers above all from the point used as the anti glare layer which forms 
the surface detailed irregularity structure where the clear nature of the high definition image by the 
miniaturization of pixel size etc. is not reduced, and can prevent reflected [ a view ] effectively outside. 
[.0009] the proper thing which is excellent in transparency or a degree of hardness as transparence resin for 
making a transparence particle contain — one sort — or two or more sorts can be used. Incidentally as the 
example, the resin hardened by ******, ultraviolet rays, etc. of acetate system resin, carbonate system resin, 
ant rate system resin and sulfone system resin, the polyester system resin like polyethylene terephthalate or 
polyethylenenaphthalate, polyether sulphone system resin and polyamide system resin, polyimide system resin 
and styrene resin, the olefin system resin like annular polyolefine and acrylic resin or acrylic and an urethane 
system, an acrylic urethane system and an epoxy system, and a silicone system is raised. A front face gets 
damaged and hardening mold resin is preferably used rather than the point of abrasion-proof nature, such as 
rebound ace court nature aiming at prevention etc. 

[0010] The proper method according to resin types, such as the method which film-izes the transparence resin 
which blended for example, the transparence particle by the method with a proper extrusion-molding method 
etc., the method which carries out coating desiccation of the liquid of the transparence resin which blended the 
transparence particle, and form a coat film, and the method which blended and carried out the coating of the 
transparence particle to the monomer system resin in the case of hardening mold resin and which carry out back 
hardening processing, etc. can perform formation of an anti glare layer. Although the amount of the transparence 
particle used can be determined outside more suitably than points, such as the reflected tightness of a view, 
generally let it above all be 2 - 40 weight section, especially 5-30 weight section below 50 weight sections per 
transparence resin 100 weight section. 

[001 1] It is required to form as a coat which has mean particle diameter twice [ more than ] the thickness of the 
transparence particle used in this invention in the above. By under 2 double, this thickness is insufficient for a 
film strength, and becomes scarce at abrasion-proof nature. 2.1 or more times of the mean particle diameter of 
the transparence particle used for coat thickness more desirable than points, such as abrasion-proof nature and 
thin-shape-izing, — above all — 2.2 to 5 times — especially — 2.5 to 4 times — it is . 

[0012] Moreover, the aforementioned coat needs to be unevenly distributed in one side to which a transparence 
particle contacts air in it, and to form detailed irregularity structure in a front face. With the structure which the 
transparence particle distributed uniformly in the coat, the clear nature of a transparency image falls by the 
scattered reflection in the interface of a particle and a coat, and the quality of a clear image deteriorates. An 
anti glare layer more desirable than points, such as clear image nature, is as much as possible unevenly 
distributed in one side to which a transparence particle contacts air in the state of a monolayer array in a coat. 
This maldistribution structure can be efficiently formed with the method which uses a transparence particle in 
the air. 

[0013] An anti glare layer can prepare one layer or more than two-layer in the proper part in the front face of a 
display etc. by the method with proper method directly formed in the display for application, method which forms 
a display and which is directly formed, for example in members, such as a polarizing plate and a elliptically- 
polarized-light board, method formed in the member which forms direct or a display in a display as an anti-dazzle 
sheet given to the front face of a bright film base material. 

[0014] What consists of one sort of proper things, such as transparence resin illustrated in the above-mentioned 
anti glare layer, or two sorts or more as a bright film base material which supports an anti glare layer in the 
above can be used, and there is especially no definition about the formation resin. What consists of resin which 
is excellent in transparency, a mechanical strength and thermal stability, a water resisting property, etc. above all 
is desirable. 

[0015] The thickness of a bright film base material can be suitably determined according to reinforcement, light 
transmittance, etc. Especially generally let 1 0-300-micrometer 500 micrometers or less above all be the 
thickness of 15-200 micrometers from points, such as thin lightweight nature. In addition, proper processing of 
corona treatment, UV irradiation processing, plasma treatment, sputter etching processing, under coat 
processing, etc., etc. can be performed to the front face of a bright film base material for the purpose of 
improvement in the adhesion force of the layer attached to it etc. 

[0016] The proper thing used for formation of liquid crystal displays, such as what protected a polarization film 
and it by transparent protection layer, and a thing which carried out the laminating of the phase contrast board 
to it, etc. as the polarizing plate or elliptically-polarizedHight board of the object which, on the other hand, 
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attaches the above-mentioned anti glare layer as an anti-dazzle sheet if needed can be used, and there is 
especially no definition about the class. 

[0017] Incidentally as an example, of said polarization film, the polyene oriented film like the thing and the 
dehydration processing object of polyvinyl alcohol which iodine and/or dichromatic dye were made to stick to 
the hydrophilic high polymer film like a polyvinyl alcohol system film, a partial formal-ized polyvinyl alcohol 
system film, and an ethylene-vinylacetate copolymer system partial saponification film, and were extended, or 
the demineralization acid-treatment object of a polyvinyl chloride etc. is raised. Moreover, using proper things, 
such as transparence resin illustrated in the above-mentioned anti glare layer, although the transparent 
protection layer prepared in one side or the both sides of a polarization film if needed considered as the 
spreading method or the film, it can be formed by the method with a proper laminating method etc. 
[0018] What supported a polycarbonate, polyvinyl alcohol and polystyrene, polymethylmethacrylate and 
polypropylene, other polyolefines, the birefringence film that comes to carry out drawing processing of the film 
which consists of proper polymer like polyarylate or a polyamide, the liquid crystal polymer which carried out 
orientation processing, and its orientation layer with the bright film base material as an example of the phase 
contrast board for carrying out a laminating to a polarizing plate and obtaining a elliptically-polarized-light board 
is raised. A phase contrast board may carry out the laminating of two or more sorts of phase contrast films etc., 
and may control optical properties, such as phase contrast. 

[0019] As described above, an anti glare layer is prepared in one side or the both sides of a bright film base 
material, a polarizing plate, and a elliptically-polarized-light board, can prepare one layer or more than two-layer 
in the proper location of a display, but on the occasion of application to the display, where an optical layer with a 
proper acid-resisting layer etc. is attached, it is also applicable. It is also the same as when an anti glare layer is 
prepared in a proper member and it considers as an optical member. 

[0020] The acid-resisting layer incidentally described above can be formed on an anti glare layer as an 
interference film which consists of a coat film of low refraction materials, such as a multilayer coat film of an 
inorganic oxide, and a fluorine system compound, with which it is prepared for the purpose of control of a 
surface echo of outdoor daylight, for example, refractive indexes differ. Moreover, when it considers as the acid- 
resisting layer in which the detailed irregularity structure in an underside was made to reflect by the coat 
method with proper vacuum evaporationo methods, such as vacuum deposition method, and an ion plating 
method, a sputtering method, plating method, sol gel method, etc. for example, it shall serve as an anti glare 
layer. 

[0021] Furthermore, a transparence conductive layer can also be prepared in an anti glare layer or an optical 
member for the purpose of electrification prevention, electric shielding of an electromagnetic wave, etc. A 
transparence conductive layer can prepare one layer or more than two-layer in the part where the interior of the 
layer which forms a bright film base material or an optical member and a front face are proper. A method with 
proper coating method of for example, transparence conductive coating material, the vacuum deposition method 
and sputtering method of an electrical conducting material, an ion plating method and a chemical-vacuum- 
deposition method, a spray pyrolysis method and a chemical-plating method, electroplating method, method that 
combined them can perform formation of a transparence conductive layer. 

[0022] what has indium oxide, the tin oxide, an indium and a tin mixed oxide and cadmium oxide, titanium oxide 
and an indium, tin metallurgy, silver and platinum, palladium and copper, aluminum and nickel, chromium and 
titanium, iron and cobalt, copper iodide, those alloys, etc. proper to the aforementioned electrical conducting 
material — one sort — or two or more sorts can be used, and there is especially no definition and it can use all 
of a well-known object. 

[0023] Furthermore, a fluorine system surface treatment coat can also be established in the front face of an anti 
glare layer or an optical member for the purpose of making easy to wipe away the dirt which made it hard to 
adhere dirt, such as a fingerprint, and adhered etc. The proper fluorine system compound which can form the 
small film of surface energy, such as for example, fluorine system resin and a fluorine system silane coupling 
agent, can be used for formation of the coat. 

[0024] In addition, the adhesive layer aiming at adhesion to other members can also be prepared in one side of 
an anti-dazzle sheet or an optical member or both sides, especially the field that does not have an anti glare 
layer. The binder which makes base polymer proper polymer, such as for example, an acrylic polymer, silicone 
system polymer and polyester, polyurethane and a polyether, and synthetic rubber, can be used for formation of 
the adhesive layer, and there is especially no definition in it. Above all, like an acrylic binder, what is excellent in 
optical transparency and shows adhesion properties, such as coherent [ moderate wettability and coherent / 
moderate ], and an adhesive property, is desirable, and especially the thing that is excellent in weatherability, 
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thermal resistance, etc. in addition to it is desirable. 

[0025] As the example of the aforementioned acrylic binder incidentally, What makes base polymer that to which 
carbon numbers, such as a methyl group, an ethyl group, and butyl, an ethylhexyl radical, copolymerized one sort 
of proper monomer components other than acrylic-acid system alkyl ester or two sorts or more for the purpose 
of refining of an adhesion property etc. if needed in the acrylic polymer which used for the principal component 
one sort of the alkyl ester of the acrylic acid which has 20 or less alkyl group (meta), or two sorts or more, or it 
is raised. 

[0026] A method with proper method which attaches for example, binder liquid directly on a bright film base 
material etc. by proper expansion methods, such as a flow casting method and a coating method, or method 
which forms an adhesive layer on a separator according to the above, and carries out transfer of it on a bright 
film base material etc. can perform the attachment of the adhesive layer to a bright film base material, an optical 
member, etc. The thickness of an adhesive layer can be suitably determined according to adhesive strength etc., 
and, generally is set to 1-500 micrometers. 

[0027] It can also consider as the adhesive layer which can blend the resin of a natural product or a compost, 
and proper additives, such as adhesive grant resin, a bulking agent, a pigment and a coloring agent, and an 
j antioxidant, with an adhesive layer above all if needed, for example, blends a transparence particle with it, and 
shows optical diffusibility. Moreover, an adhesive layer can also be prepared as a superposition layer of things, 
such as a different presentation or a class. When an adhesive layer is exposed to a front face, it is desirable to 
carry out coat protection of the front face with a separator etc. until it presents practical use. 
[0028] In addition, ultraviolet absorption ability can also be given to an anti glare layer, and a bright film base 
material and an optical member with the method processed with ultraviolet ray absorbents, such as for example, 
a salicylate system compound, a benzophenone system compound, a benzotriazol system compound, and a 
cyanoacrylate system compound, a nickel complex salt system compound. The anti glare layer and optical 
member by this invention are applicable to various displays, such as CRT, a plasma display, and a liquid crystal 
display. 
[0029] 

[Example] The polyfunctional acrylic monomer 100 section of an example 1 ultraviolet-curing mold (weight 
section) the following — being the same — dispersion liquid of 40 % of the weight of solid content concentration 
which blended the hollow transparence particle 15 section with a mean particle diameter of 2.5 micrometers, the 
| photopolymerization initiator 3 section, and an organic solvent, and was mixed with the homogenizer were applied 
to one side of a triacetyl cellulose film with a thickness of 50 micrometers in bar coater #20, hardening 
processing was carried out by ultraviolet rays through the high pressure mercury vapor lamp, the anti glare layer 
whose thickness of a hardening coat is 7 micrometers was formed, and the anti-dazzle sheet was obtained. 
[0030] When the cross section of the above mentioned anti-dazzle sheet was observed by SEM, it was unevenly 
distributed in the condition that the particle arranged by the monolayer to the air side interface, and detailed 
irregularity structure was formed in the front face by the particle. Moreover, the place which investigated the 
surface hardness of the anti glare layer of an anti-dazzle sheet was good, and it excelled in abrasion-proof 
nature. When the anti glare layer is furthermore applied for an anti-dazzle sheet to the color TFTHiquid-crystal 
indicating equipment of high clear image quality as a front-face side, lowering is not accepted in the clear nature 
of an image, but there is reflected [ no / a view ] outside, and it excelled also in the anti-dazzle effect. 
[0031] Changed into the example of comparison 1 hollow particle, and the spherical particle was used, and also 
the anti glare layer was formed according to the example 1, and the anti-dazzle sheet was obtained. The particle 
was distributing this anti-dazzle sheet uniformly in the coat by SEM observation of that cross section, the front 
face was smooth and concavo-convex structure was not formed. Moreover, although the place which 
investigated the surface hardness of the anti glare layer of an anti-dazzle sheet was good and being excelled in 
abrasion-proof nature, in application to the color TFTHiquid-crystal display of high clear image quality, the clear 
nature of an image fell and it produced reflected [ a view ] outside. 

[0032] Applied by example of comparison 2 bar coater #6, and thickness of a hardening coat was set to 3 
micrometers, and also the anti glare layer was formed according to the example 1, and the anti-dazzle sheet was 
obtained. Although concavo-convex structure was formed in the front face by the particle which the particle 
arranged by the monolayer to the air side interface by SEM observation of that cross section, and projected 
from the coat and the reflected tightness of a view was also good the clear nature of an image, and outside, 
when this anti-dazzle sheet investigated the surface hardness of an anti glare layer, it was lacking in abrasion- 
proof nature. 
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